For the past several years it has been thought that cues, such as eye direction, can trigger reflexive shifts in attention because of their biological relevance and their specialized neural architecture. However, very recently, Ristic, Friesen, and Kingstone (2002) reported that other stimuli, such as arrows, trigger reflexive shifts in attention in a manner that is behaviourally identical to those triggered by eyes. Nevertheless these authors speculated that reflexive orienting to gaze direction may be subserved by a neural system-the superior temporal sulcus (STS)-that is specialized for processing eyes. The present study presents fMRI data that provide direct and compelling empirical support to this proposal. Subjects were presented with fixation stimuli that, based on instruction, could be perceived as eyes or as another type of directional cue. Both produced equivalent shifts in reflexive attention, replicating Ristic et al. However, the neural systems subserving the two forms of orienting were not equivalent-with the STS being engaged exceptionally when the fixation stimulus was perceived as eyes.
Introduction
Friesen and Kingstone (1998) first reported that humans attend reflexively to locations and objects that are being looked at by other people. The fact that eye direction is of such fundamental importance to human behaviour is underscored by a wealth of research indicating that a particular region of the human brain-the superior temporal sulcus (STS)-is specialized from birth to give preference to processing the eyes of others. Indeed, deficiencies in the STS may be catastrophic, leading to complex disabilities such as autism (see Kingstone, Friesen, & Gazzaniga, 2000 for a review).
Recently, however, Ristic, Friesen, and Kingstone (2002) discovered that eyes are not unique in their ability to trigger a reflexive shift in attention based on symbolic directional information. Arrows produced a reflexive attentional shift in healthy children and adults that was indistinguishable from that produced by eyes. Does this mean that the same neural systems subserve reflexive orienting in response to eyes and arrows? Based on splitbrain data, Ristic et al. argued that the two systems are different. They noted that where reflexive orienting to gaze direction was lateralized to face processing mechanisms normally specific to the right hemisphere, reflexive orienting to arrow direction was present in both hemispheres. The different patterns of lateralization observed for eyes and arrows with split-brain patients, however, may have been due to the fact that testing was conducted at different times and with different stimuli, rather than due to eyes and arrows being subserved by different neural systems.
The present study addressed this issue directly while avoiding these previous shortcomings. Functional magnetic resonance imaging (fMRI) was performed while healthy adults responded to a target that appeared to the left or right of central fixation. The fixated stimulus was ambiguous in that it could be perceived either as eyes looking left or right, or as a car. The critical manipulation was whether subjects were informed that the stimulus was a face or a vehicle (Ristic & Kingstone, 2002; see Fig. 1A ). Based on the Ristic et al. split-brain data, we reasoned that a reflexive attentional shift could be triggered by the symbolic cue regardless of whether it was seen as eyes or a car. The key question was whether, as Ristic et al.
